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JURZWK RI WKH )0 FOXVWHUVZLWK LQFUHDVLQJ 5XFRQWHQW LV DFFRPSDQLHG E\ WKH FKDQJHV LQ WKHLU
PDJQHWLFDQGPDJQHWRHODVWLFHQHUJ\DQGE\ WKH ODWWLFHVWUDLQ7KHVPDOOHU LV[ WKHVPDOOHUDUH
WKH )0 FOXVWHUV DQG WKH ODUJHU LV WKHLU VXUIDFHYROXPH UDWLR )RU WKDW UHDVRQ WKH UHGXFWLRQ LQ
PDJQHWL]DWLRQIRUWKHVDPSOHVZLWKVPDOOHVW[ DQGLVPXFKODUJHUWKDQWKDWIRUVDPSOHV
ZLWKODUJHU[ZKDWLVLQGHHGREVHUYHG
 3UHVVXUHLQGXFHGVXSSUHVVLRQRIWKH)0SKDVHYROXPHE\DERXWDW.DQGLQFUHDVHRI
WKHUHVLVWLYLW\E\DERXWDW.ZHUHUHSRUWHGIRU6P&D0Q5X2VRLWLVZRUWK
WR FRPSDUH&D0Q[5X[2DQG6P&D0Q[5X[27KH5XGRSLQJ WUDQVIRUPVERWK LQVXODWRU
V\VWHPV LQWR TXDVL PHWDOV ZLWK KLJK &XULH WHPSHUDWXUHV DQG LQKRPRJHQHRXV SKDVH VHSDUDWHG
$)0)0JURXQGVWDWHV7KHKLJKHVW7&REWDLQHGLV.IRU6P&D0Q5X2DQG
.IRU&D0Q5X25HFHQWFDOFXODWLRQVRIHOHFWURQLFVWDWHVLQ1G&D0Q2GRSHGZLWK
YDULRXVWUDQVLWLRQPHWDO70DWRPVRQ0QVLWH KDYHVKRZQWKDWIRUFHUWDLQLPSXULWLHVWKHLUG
VWDWHVKDYHVWURQJHIIHFWRQWKHKRVWGEDQGIRUPDWLRQ0RUHRYHUWKHVHLPSXULWLHV¶HIIHFWVGHVWUR\
&2DQG22LIWKHLPSXULWLHVDUHVHWLQWKHXQGRSHGV\VWHP7KLVVWXG\YHULILHGWKHRUHWLFDOO\WKH
XQLTXHDELOLW\RI5XWRLQGXFHD)0VWDWHZLWKERWKODUJH7&DQG0HJ7& .DQG0a
P%IXDWRQO\5XIUDFWLRQRI WKHQHRG\PLXPFDOFLXPPDQJDQLWH8QIRUWXQDWHO\ WKH
UHVXOWVRI5HIVKHGPLQXWHOLJKWRQWKHXQGHUO\LQJPHFKDQLVPIRUVWURQJHIIHFWVRIFHUWDLQ0Q

VLWHVXEVWLWXWLRQ70LPSXULWLHVDQGWKHUHLVOLWWOHFRQILGHQFHWKDWWKH\DSSO\WRRWKHUPDQJDQLWHV
(DUOLHU  WKH 5X ±0Q G VWDWHV K\EULGL]DWLRQ ZDV SRLQWHG WR DV D UHDVRQ IRU ELW RI HIIHFWV
GLVFXVVHG DQG UHSRUWHG DERYH ,Q WKH WKHRUHWLFDO VHFWLRQ EHORZ ZH TXDOLWDWLYHO\ GHYHORS WKHVH
LGHDV WR H[SODLQ DV IXOO\ DV SRVVLEOH WKH GUDVWLF GLIIHUHQFHV LQ SK\VLFDO SURSHUWLHV RI SDUHQW
&D0Q2 DQG &D5X2 DQG PL[HG &D0Q[5X[2 FRPSRXQGV VXEVHFWLRQ $ DQG WKH REVHUYHG
SKHQRPHQDVXEVHFWLRQ%
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 )LJXUH  VKRZV FRPSDUDWLYH HQHUJ\OHYHO GLDJUDP IRU WKH LVRODWHG G DQG G 70OLJDQG
FRPSOH[HVDVVXPLQJWKDWQGVKHOORI0LVHPSW\,QWKLVIDPLOLDUVFKHPHHDFKQGOHYHOVSOLWVRII
LQWR GRXEO\ GHJHQHUDWH HJ DQG WULSO\ GHJHQHUDWH WJ OHYHOV 7KRXJK EHLQJ ZLGHO\ LQ XVH WKHVH
QRWDWLRQV IURP FU\VWDOILHOG WKHRU\ DUH PLVQRPHUV $FWXDOO\ LQ DGGLWLRQ WR FRQWULEXWLRQ RI
HOHFWURVWDWLF LQWHUDFWLRQZLWK WKH OLJDQG LRQV WKH VSOLWWLQJHQHUJ\'FU FRQWDLQV HVVHQWLDO FRYDOHQW
FRQWULEXWLRQV7KHFRYDOHQFHHIIHFWLHWKHK\EULGDWLRQERQGLQJRIWKHQGDQGWKHOLJDQGV¶S
DQGVRUELWDOV LVPXFK VWURQJHU IRUG70HJ5X WKDQ IRUG70HJ0Q 7ZRSK\VLFDO
HIIHFWVGLVSOD\HGDUHZRUWKQRWLQJ)LUVWLVWKDWWKHFHQWUHRIJUDYLW\IRUGOHYHOVOLHVSUHWW\PXFK
ORZHU FRXQWLQJ IURP D YDFXXP OHYHO WKDQ WKDW IRU GOHYHOV 7KH VHFRQG RQH LV WKDW WKH
SDUDPHWHU'FULVPXFKODUJHUGXHWRVWURQJHUFRYDOHQFHIRUG70WKDQIRUG707KHIRUPHU
HIIHFWLVQRWLPSRUWDQWIRUVLQJOH70R[LGHVHJ&D0Q2RU&D5X2DWDOOEXWLVHVVHQWLDOIRU
PL[HG 70 R[LGHV OLNH &D0Q[5X[2 7KH ODWWHU HIIHFW SURYHV FUXFLDO ZKHQ FRPSDULQJ WKH
PDQJDQLWH DQG UXWKHQDWHR[LGHV DQG WU\LQJ WR H[SODLQ WKHSK\VLFDO SURSHUWLHVRI&D0Q[5X[2
RYHUDYDLODEOH[UDQJH7RWKHEHVWRIRXUNQRZOHGJHWKHUHODWLRQVEHWZHHQWKHSDUDPHWHUVPRUH
GHWDLOHGWKDQRXWOLQHGDERYHDUHHYHQWXDOO\XQNQRZQ
 7KHFRPSOH[DVVRFLDWHGZLWKVRPHODWWLFHVLWHVD\MFRQWDLQVDIL[HGQXPEHURIGHOHFWURQVLI
WKHUH LV QR FKDUJH WUDQVIHU WR RWKHU VLWHV7KH HOHFWURQV RFFXS\ VWDWHVZKLFK DUH ODEHOHG E\ WKH
RUELWDOQHJZKHUHHDQGJGHQRWHWJ[\[]\]DQGHJ[\]UVWDWHVUHVSHFWLYHO\DQG

E\WKHVSLQSURMHFWLRQVnpLQGH[7KHRQHVLWHPDQ\HOHFWURQ+DPLOWRQLDQLVWKHVXPRIRQHV
IRUQRQLQWHUDFWLQJHOHFWURQVDQGHOHFWURQHOHFWURQHHLQWHUDFWLRQ,WUXOHVWKHSRSXODWLRQRIRQH
HOHFWURQHQHUJ\OHYHOVVKRZQLQ)LJDQGKLHUDUFK\RIPDQ\HOHFWURQWHUPV7KHHHLQWHUDFWLRQ
LVGHVFULEHGE\RQVLWH&RXORPEUHSXOVLRQ8QQ
DQG+XQGH[FKDQJH,QQ
SDUDPHWHUV)RULVRODWHG
70LRQDOO+XQGSDUDPHWHUVDUHHTXDO,QQ
 ,ZKLOH WZRGLIIHUHQW&RXORPESDUDPHWHUV LQWUD
RUELWDO8QQ 8 DQG LQWHURUELWDO QzQ
8QQ
 8
 HPHUJH WKHVH WKUHH SDUDPHWHUV VDWLVI\ WKH
5DFDKUHODWLRQ8 8
,)RU70OLJDQGFRPSOH[WKUHH+XQG,HHz,JJz,HJDQGLQWHURUELWDO
&RXORPE8
HHz8
JJz8HJDVZHOODV WZRLQWUDRUELWDO&RXORPE8HHz8JJSDUDPHWHUVH[LVW
(YHQZLWKWKHVDPHQXPEHURIGHOHFWURQVWKHWHUPVPD\EHFUXFLDOO\GLIIHUHQWGHSHQGLQJRQWKH
UHODWLRQEHWZHHQ'FUDQG WKHHH LQWHUDFWLRQSDUDPHWHUV(J0Q2 DQG5X2 FRQWDLQ
IRXUGHOHFWURQVHDFKZKLOH'FU,IRUWKHIRUPHUDQG'FU!!,IRUWKHODWWHU7KXVWKHLUWHUPVDUH
GLIIHUHQW EHLQJ KLJKVSLQ 6   DQG ORZVSLQ 6   FRQILJXUDWLRQV WJHJ IRU0Q2 DQG
WJHJ IRU 5X2 UHVSHFWLYHO\ )RU 5X2 GHYLDWLRQ IURP LRQLF OLPLW LV FUXFLDO GXH WR VWURQJ
FRYDOHQFH ZKLFK GUDPDWLFDOO\ FRPSOLFDWHV UHOLDEOH WKHRUHWLFDO DQDO\VLV 6SLQRUELW FRXSOLQJV
LPSRUWDQWIRUDGGUHVVLQJWKHVSLQVSLQDQGVSLQODWWLFHUHOD[DWLRQDUHFRQVLGHUHGHOVHZKHUH7KH
HIIHFWV RI GHIRUPDWLRQ RQ WKH WJ DQG HJ HQHUJ\ OHYHOV FDQ EH GHVFULEHG E\ ILYH LQGHSHQGHQW
GHIRUPDWLRQSRWHQWLDOSDUDPHWHUV
 %HFDXVH WKHK\EULGRUELWDOVRI GLIIHUHQW70OLJDQG FRPSOH[HVRYHUODS WKH HOHFWURQ WUDQVIHU
EHWZHHQGLIIHUHQWPDJQHWLF VLWHV VD\ MzN RFFXUV7KHNLQHWLF HQHUJ\RI WUDQVLWHG HOHFWURQV LV
GHVFULEHGE\FHOHEUDWHGKRSSLQJ+DPLOWRQLDQ7KHKRSSLQJHQHUJ\VFDOHVE\WKHWUDQVIHULQWHJUDOV
QcQ
MNW  WKDW FRPSULVH SG K\EULGL]DWLRQ DQG 6ODWHU.RVWHU SDUWV H[SUHVVLQJ WKH WUDQVIHU WKURXJK
LQWHUPHGLDWHYLUWXDOO\ H[FLWHG ILOOHGSVWDWHV DQGGXH WRGLUHFW RYHUODS UHVSHFWLYHO\7KH6ODWHU
.RVWHUSDUWLVQHJOLJLEOHIRUG70EXWLVYHU\FUXFLDOIRUG70R[LGHVGXHWRIDUH[WHQVLRQRI
WKHK\EULGRUELWDOV)RUQHDUHVWQHLJKERUVLWHVWKHLQGLUHFWSGK\EULGL]DWLRQSDUWLVHVWLPDWHGE\
     ''v PQQPPQ SGSGSGSG 99W MN  ZKHUH9SGQ LV WKHPDWUL[HOHPHQWRIK\EULGL]DWLRQDQG

'SGQ LV WKH FKDUJHWUDQVIHU &7 HQHUJ\ JDS EHWZHHQ WKH 2 S DQG 70 K\EULG GQ OHYHOV
'HIRUPDWLRQFKDQJHVWKHGLVWDQFH _MN_EHWZHHQ70LRQVVRFKDQJHV QcQMNW E\VWULFWLRQDQGYLD
WKHYDULDWLRQRI9SGQDQGRI'SGQ2QO\VSHFXODWLRQVZLWKUHJDUGWRWKHSUHVVXUHHIIHFWVEDVHGRQ
VSHFLILFH[SHULPHQWDOGDWDDUHDYDLODEOHDWSUHVHQWLQWKHOLWHUDWXUH
 (QGFRPSRVLWLRQR[LGHV
:KHQ DVVHPEOLQJ LGHQWLFDO 70OLJDQG FRPSOH[HV LQWR D SHULRGLF ODWWLFH DQG GLVUHJDUGLQJ HH
LQWHUDFWLRQWKHKRSSLQJVPHDUVWKHOHYHOVVKRZQLQ)LJLQWRWKHEDQGVRIZKLFKZLGWKVDUHv
__ QcQMNW DWDW\SLFDOGLVWDQFHEHWZHHQPDJQHWLFLRQV,Q70R[LGHVXQOLNHWUDQVLWLRQPHWDOV'FU!
__ QcQMNW  WKHVHYLUWXDOHJDQG WJEDQGVGRQRWRYHUODS,IQRUHODWLRQVRI __ QcQMNW  WR88
DQG,DUH
SUHVXSSRVHGWKHR[LGHLVGHVFULEHGE\JHQHUDOL]HG+XEEDUG+DPLOWRQLDQLHWKHVXPRIWKHRQH
HOHFWURQSDUWLQFOXGLQJKRSSLQJDQGRQVLWHHHLQWHUDFWLRQ6LQFHWKHR[\JHQERQGVDUHVDWXUDWHG
LQLVRODWHG70OLJDQGFRPSOH[HVLQWKHLUSHULRGLFDVVHPEOLHVOLNH&D0Q2DQG&D5X2WKH2
GHULYHGSEDQG LV ILOOHG ,Q&D0Q2 WKHGJEDQG LVHPSW\DQGGH LVKDOIILOOHG*RRGHQRXJK 
GLVFXVVHG FULWHULD IRU ORFDOL]HG YV FROOHFWLYH HOHFWURQV DQG FRQFOXGHG WKDW &D0Q2 LV DQ
LQVXODWRUZKHUHHOHFWURQV LQ WKHGHEDQGUHPDLQ ORFDOL]HG LQDJUHHPHQWZLWKH[SHULPHQW7KH\
IRUPWKHORFDOL]HGVSLQVRI0Q LRQVFRXSOHGYLD+HLVHQEHUJ$)0H[FKDQJHZKLFKFRPSULVHV
$QGHUVRQ+DVHJDZD6(DQG*RRGHQRXJK.DQDPRULVHPLFRYDOHQW6&H[FKDQJHFRQWULEXWLRQV
/LJKWO\FRQYHQWLRQDOO\GRSHG&D0Q2EHFRPHVORZUHVLVWLYHWKDWKLQWVDWDVPDOOLQWULQVLF
GLHOHFWULFEDQGJDSLQWKLVPDWHULDO7KXPEUXOHFRQVLGHUDWLRQDQGEDQGVWUXFWXUHVLPXODWLRQ
VKRZHGWKDWWKHJDSLVRI&7QDWXUHIRU&D0Q2,QWKHEDQGGLDJUDPRI&D0Q2WKXVUHYLVLWHG
WKHGHEDQGPHUJHVLQWRWKHSEDQG&RPSXWDWLRQUHSRUWHGWKH&7JDSWREH|H9WKRXJK
RQHPLJKWQRWUHO\WRRPXFKXSRQWKHQXPEHUVPDOO&7JDSUHVXOWVLQ LQFUHDVHGLPSRUWDQFHRI
WKH6&H[FKDQJH
 2QWKHRSSRVLWHFRPSRVLWLRQVLGH&D5X2LVQRQ)HUPLOLTXLGPHWDOOLFZLWKQRORQJUDQJH

PDJQHWLFRUGHUDWJURXQGVWDWHEXWZLWKQRWDEOHVKRUWUDQJHPDJQHWLFFRUUHODWLRQV 7KXV WKH
ORFDOL]HGLRQVSLFWXUHRI&D5X2ZKHUH5XUHVLGHVDW WKH IL[HGYDOHQFHVWDWH6  LVQRW
DGHTXDWH 6WURQJ OLJDQGILHOG IDFWRU VHWV WKHGH EDQG WR EH WKH RQO\ UHOHYDQW IRU WKH SK\VLFV RI
&D5X2 EXW GXH WR WKH 6ODWHU.RVWHU RYHUODS WKLV EDQG LVPXFK EURDGHU WKDQ WKH OLNH EDQG LQ
&D0Q2$VLQWKHFDVHRI6U5X2WKHGHEDQGGHORFDOL]HVDQGSURYLGHVPHWDOOLFJURXQGVWDWH
&RQFHUQLQJPDJQHWLVPWKHVHVLPLODUPDWHULDOVDUHGUDVWLFDOO\GLIIHUHQW±6U5X2LVD)0PHWDO
GLVSOD\LQJ)HUPLOLTXLGEHKDYLRUDWORZWHPSHUDWXUHVH[SHULPHQWDOHYLGHQFHRIIDLULPSRUWDQFH
RIWKHVHFRQGFRRUGLQDWLRQ/RZPHWDOOLFFRQGXFWLYLW\LQGLFDWHVWKDWWKHGHEDQGZLGWKLVVOLJKWO\
JUHDWHU WKDQ87KXV WKH WKHRU\RI&D6U0Q2 VKRXOG LQHYLWDEO\RSHUDWHJHQHUDOL]HG+XEEDUG
+DPLOWRQLDQWUXQFDWHGWRWKHGHEDQG7KLVPHVVDJHHVWDEOLVKHVVLPLODULW\EHWZHHQWKHLWLQHUDQW
HOHFWURQPDJQHWLVP LQ$0Q2 DQG LQ WUDQVLWLRQPHWDOV%\ WKLV DQDORJ\ RQHPD\ VXJJHVW WKDW
WKHUHHPHUJHVDVSLQFRUUHODWHG30VWDWHLI WKHGHEDQGZLGWKLVJUHDWHUWKDQ ,&D5X2DQGD
)0VWDWHIRUDQRSSRVLWHUHODWLRQ6U5X2)LUVWSULQFLSOHWKHRU\RIWKHUXWKHQDWHVUHPDLQVJUHDW
FKDOOHQJHIRUWKHRULVWV
 0L[HGR[LGHV±&D0Q[5X[2
:KHQVXEVWLWXWLQJ0QLQ&D0Q2E\5X ILYH0QUHODWHGG VWDWHVEHFRPHH[WUDFWHG WKH5XHJ
DQG WJ VWDWHVDGGHG DQGDOO WKHGVWDWHV WKHQ UHQRUPDOL]HGXH WRKRSSLQJEHWZHHQ5XDQG0Q
(PHUJHQW E\ VXFKK\EULGL]DWLRQHJ
 DQG WJ
ERQGLQJ VWDWHVGHYLDWH IURP WKH&D0Q2GJ DQGGH
EDQGVLQUHVSHFWSURSRUWLRQDOO\WRWKH5XSRUWLRQZKLOHWKHDQWLERQGLQJHJDQGWJRQHVVSOLWRII
ZHOODERYHWKHHJDQGWJOHYHOVRIWKH5X2FRPSOH[HYHQDWRQH5XSUHVHQW$VVHHQIURP)LJ
WKH LPSXULW\ HJ OHYHOV DUH OLNHO\ LUUHOHYDQWZKLOH WKH WJRQHV VKRXOG OLH FORVH WR WKHGJ EDQG
ERWWRP7KHHOHFWURQILOOLQJFKDQJHVWKHSLFWXUHVRIDUFRQVLGHUHG7KHWJ
VWDWHVUHPDLQILOOHGOLNH
WKH0QFRUH WJ VWDWHV VHH)LJDEXW ILOOLQJRI WKHRWKHU UHOHYDQW OHYHOVEHFRPHVHTXLYRFDO
)URP WKH FKDUJH QHXWUDOLW\ YLHZSRLQW LWPD\ VHHP IDYRUDEOH WR KDYH WKH WJ WHUP LH VWDEOH
5X VWDWH DQG WKHGJ EDQG HPSW\+RZHYHU GXH WR WKH HH LQWHUDFWLRQ WKH OHYHO RI IRXUWK WJ
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HOHFWURQ OLHV OLNHO\ PXFK DERYH WKH GJ EDQG ERWWRP DW ZKLFK HOHFWURQ JDLQV HQHUJ\ RI +XQG
H[FKDQJHZLWKWKH0QFRUH6XFKDVLWXDWLRQLVGHSLFWHGLQ)LJDZKHUHWKHOHYHORIIRXUWKWJ
HOHFWURQLVSUHVHQWHGDVQDUURZ5X5XEDQGZKLFKEURDGHQVZLWKLQFUHDVLQJ[:KHQSXWWLQJ
WKHIRXUWKGHOHFWURQRI5XDWWKHGJEDQGERWWRPRQHFUHDWHV5XZKLOH0QLRQVUHPDLQWKH
EDFNJURXQG7KHQHWFKDUJHHSXOOV WKHHOHFWURQEDFN WR5XEXW WKHJDLQ LQH[FKDQJHHQHUJ\
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GLDJUDPRI&D0Q[5X[2ZKLFK LQFOXGHV D FURVVRYHU IURP ORZDQGPRGHUDWH [ XS WR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KHDY\GRSLQJ[!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FRUUHODWHG WJ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)LJ  D 7HPSHUDWXUH GHSHQGHQFH RI0)& IRU &D0Q5X2 DW YDULRXV SUHVVXUHV DQG IRU
&D0Q2DW3 DQG3 NEDULQPDJQHWLFILHOG+ N2HE+0YVWHPSHUDWXUHIRU
&D0Q5X2PHDVXUHGLQ+ N2HDERYH.DWYDULRXVSUHVVXUHV6ROLGOLQHVDUHUHVXOWV
RIILWWLQJDVGHVFULEHGLQWKHWH[W,QVHWVKRZVSUHVVXUHGHSHQGHQFHRIWKH30&XULHWHPSHUDWXUH
4
)LJD7HPSHUDWXUHGHSHQGHQFHRI0)&DQG0=)&IRU&D0Q5X2DWYDULRXVSUHVVXUHV LQ
PDJQHWLF ILHOG+  2H E+\VWHUHWLF ORRSV RI &D0Q5X2 DW7  . XQGHU YDULRXV
SUHVVXUHV,QVHWVKRZVWKHYDULDWLRQZLWKSUHVVXUHRI0DVGHILQHGLQWKHWH[WRI&D0Q5X2
DW7 .
)LJD7HPSHUDWXUHGHSHQGHQFHRI0)&DQG0=)&IRU&D0Q5X2DWYDULRXVSUHVVXUHV LQ
PDJQHWLF ILHOG+  2H E+\VWHUHWLF ORRSV RI &D0Q5X2 DW7  . XQGHU YDULRXV
SUHVVXUHV,QVHWVKRZVWKHYDULDWLRQRI0RI&D0Q5X2DW7 .ZLWKSUHVVXUH
)LJD7HPSHUDWXUHGHSHQGHQFHRI0)&DQG0=)&IRU&D0Q5X2DWYDULRXVSUHVVXUHV LQ
PDJQHWLFILHOG+ 2H,QVHWVKRZVWKHYDULDWLRQRI7&ZLWKSUHVVXUH
E+\VWHUHWLF ORRSVRI&D0Q5X2DW7 .DWDPELHQWSUHVVXUHDQG3 NEDU,QVHW
VKRZV WKH YDULDWLRQ RI FRHUFLYH ILHOG DW 7    . XQGHU SUHVVXUH F +\VWHUHWLF ORRSV RI
&D0Q5X2DWDPELHQWSUHVVXUHDWYDULRXVWHPSHUDWXUHV
)LJ7HPSHUDWXUHGHSHQGHQFHRIUHVLVWLYLW\ 7IRU&D0Q[5X[2[ VDPSOHVDW
DPELHQWSUHVVXUHDQG3aNEDU,QVHWVKRZV 7IRU[ VDPSOHDWDPELHQWSUHVVXUHDQG3
 NEDU
)LJD9DULDWLRQRIPDJQHWLFPRPHQW0DW7 .LQPDJQHWLFILHOG+ N2HDQGLWV[
GHULYDWLYHYV5XFRQWHQW7KHGDWDDUHWDNHQIURP5HIIRU[ DQGIURP5HIV
IRU[ 'DVKHGOLQHLVDJXLGHIRUWKHH\HE9DULDWLRQRI07 .DW
DQG LWV SUHVVXUH FRHIILFLHQW DV D IXQFWLRQ RI 5X GRSLQJ WKH YDOXH IRU [    VDPSOH ZDV

HYDOXDWHGIURPWKHGDWDSUHVHQWHGLQ5HI'DVKHGOLQHLVDJXLGHIRUWKHH\H
)LJ  'LDJUDPV RI WKH HQHUJ\ OHYHOV GHULYHG IURP HPSW\ QGRUELWDO HPEHGGHG LQ 70OLJDQG
FRPSOH[HVD/LNH0Q2RFWDKHGURQE/LNH5X2RFWDKHGURQ
)LJ6XJJHVWHGHQHUJ\OHYHOVGLDJUDPVRI&D0Q[5X[2D6PDOODQGPRGHUDWH[E[!
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